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Application Number: 09/964,874 
Filing Date: September 28, 2001 
Appellent(s): SUZUKI ET AL. 

EXAMINER'S ANSWER 



Joseph L. Felber 

fa., MAILED 

For Appellant 

FEB 2 5 2005 

This is in response to the appeal brief filed 12/20/2004. 

Technology Center 2600 

( 1) Real Party in Interest 

A statement identifying the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences 

A statement identifying the related appeals and interferences which will directly affect or be 
directly affected by or have a bearing on the decision in the pending appeal is contained in the brief. 

(3) Status of Claims 

The statement of the status of the claims contained in the brief is correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection contained in the brief 
is correct. 

(5) Summary of invention 

The summary of invention contained in the brief is correct. 



Application/Control Number: 09/964,874 Page 5 

Art Unit: 2653 

The following ground(s) of rejection are applicable to appealed claims 10 & 11. 

Claims 10-1 1 are rejected under 35 USC 103 (a) as being unpatentable over Kulakowski et al 
further considered with either Tsutsui or JP 08-306052. 

Kulakowski et al teach in this environment the ability of having operational parameters 
set/established for initial set up - see the discussion with respect to figures 7 & 8, mode set up and 
default values. 

Furthermore, Kulakowski et a! also provide for various sensors, see col. 2 lines 60 plus. 

Although various values are re-set, there is no specific mentioning of focus offset. 

Either of the secondary references to Tsutsui of the above noted JP document (see the abstract 
thereof for instance) teaches in this environment the additional ability of correction/compensating for 
focus offset during temperature variations. 

It would have been obvious to modify the base system of Kulakowski et al with the above 
teaching from either of the secondary references; motivation is to ensure proper system operation during 
variations in temperature. 

Applicant as argued on 4/5/04, 

a) there is no "resetting means" with respect to the "internal temperature of the disc drive" , 

b) the limitations of claim 1 1 , focusing on the resetting ability with respect to the most recently 
measured temperature is also not found. 

The examiner response to such in the final rejection as; 

r-a) In Kulakowski et al, see col. 2 line 1 to col. 4 line 63 with respect to argument a above, and 
that a reference is evaluated for all that it teaches/discloses - see In re Bode et al. 193 USPQ 12. 

r-b) In Kulakowski et al, see col. 5, line 62 to col. 6 line 48, wherein the temperature is measured 
at various times (poll) and hence the most recent temperature is what establishes any need for correction, 
and hence the resetting of the previous established value is accomplished. 
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THE FOLLOWING EXPLODED ANALYSIS IS PRESENTED: 



Claim 10 

An optical disk drive comprising: 

setting means for setting a focus offset value 
and/or a tracking offset value at startup of 
the optical disk drive; 

first temperature measurement means 
for measuring an internal temperature 
of the optical disk drive at startup of the 
optical disk drive; 

second temperature measurement means 

for measuring an internal temperature the optica! 

disk drive after startup of the optical disk drive; 

determination means for determining whether 
or not a difference between the temperature 
measured by the second temperature 
measurement means and the temperature 
measured by the first temperature measurement 
means has exceeded a predetermined level; 

and 

resetting means for resetting the focus offset 
value and/or the tracking offset value set by 
the setting means when the determination means 
determines that the difference has exceeded the 
predetermined level. 



Kulakowski 

see title and abstract 

see col. 2 line 61 till 

col. 3 line 16, the microprocessor 

is interpreted as such a device 

see col. 5, lines 3-26, element .12 



see col. 5, lines 3-26, element 14 



inherently present, see col. 5 line 27 

to col. 6 line 48. 
Interpreted as part of the microprocessor 



inherently present, operation of 
microprocessor in reestablishing new 
operational parameters. 



In the above Kulakowski et al system, the effects of temperature variations on disc drives is 
acknowledged. The examiner has interpreted the disclosure at col. 5 lines 3-17 as meeting the claimed 
determination means and function, i.e., when the measured temperature exceeds a first threshold. There 
must be a determination between two values in order to yield a conclusion that there is a difference. 
Although the threshold is not clearly defined, the examiner concludes that this is a first temperature 
established apriority by measuring a temperature of the system. Hence the examiner considers the 
threshold as meeting the claimed limitations with respect to the first measured temperature. 
There is no dear depictions of resetting either focus or tracking offsets. 
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Tsutsui teaches at col. 1 line 38- 46 describe the effects of temperature upon offsetting servoing, 
focusing errors as well. 

JP 08-306052 teaches the ability of having focus offset abilities responsive to temperature 
variations, see paragraph 29-39 of the MAT of this document. 
( 1 1)-2 Response to Arguments 
Appellant's arguments on pages 8-10 of the brief focus on: 

a) no focus offset ability provided for in Kulakowski et al 

b) no reasons why such a reaction to temperature variations would be desirable in 
the Kulakowski et al system that already reacts to certain operations. 

c) Claim 1 1 depends upon claim 10 and should be allowable for the reasons of its dependency. 

d) Claim 1 1 further defines requires that the determining means 

"difference between a temperature most recently measured .... and an immediately preceding 
temperature...". Not withstanding the above noted passages in Kulakowski et al, the "most recent 
temperature measurement" is not processed with the "immediately preceding temperature". 

r-a) The rejection is based under 35 USC 103. The rejection identifies that the Kulakowski et 
al system lacks focus offset correction ability predicated upon temperature measurements. 

Tsutsui teaches at the above noted passages the effects upon focus and track servoing. 

JP 08-306052 also acknowledges - see the abstract of the MAT (machine assisted translation) 
the effects of temperature and focusing in optical systems - see paragraphs 29-39 of the MAT. 

r-b) The examiner maintains that the references as a whole would lead one of ordinary skill in 
the art to meet the claimed limitations so as to correct for the effects of temperature variations, as 
recognized by all the secondary references upon focusing and track servoing, and hence lead one of 
ordinary skill in the art to include such in the Kulakowski et al system so as to provide for appropriate 
compensation of these system parameters and yield a properly operating system. The examiner 
concludes that this follows from the references and that under 35 USC 103 considerations render the 
claim subject matter met. 
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r-c) Dependent claim 1 1 falls with its parent claim. 

r-d) The examiner interprets the operation of the above noted passages in the Kulakowski et 
al reference (as well as the disclosure starting at col. 6 line 16 to col. 8 line 54) and as noted in col. 6 lines 
7-15 and col 8 lines 30-49 as teaching measuring the difference between temperature parameters. The 
examiner concludes that this describes an operation in which the difference between the most recent 
temperature value and an immediately preceding temperature (which is variable set during a mode of 
operation) is performed. 

( 10)-3 Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims 12-13 and 26-27: 

Claims 12-13 and 26-27 are rejected under 35 USC 103 (a) as obvious over Kulakowski et al 
further considered with either Takasugi or Davis. 

Kulakowski et al is relied upon for the reasons stated above with respect to claims 10-11. 

Either Takasugi or Davis, teach the additional ability of predicating corrections upon the output of 
the light emitting section as in Takasugi - see the discussion commencing at col. 1 lines 57-68, or as in 
Davis - see description with respect to figure 1 element 15. 

It would have been obvious to modify the base system of Kulakowski e al with the above noted 
teachings from either of the secondary references, motivation is to appropriately compensate the laser 
output for temperature variations. 

As further noted in the final rejection, Kulakowski dynamically varies the duty ratio of the laser 
drive. Hence such dynamic variation does control (resets) the output of the laser because such variation 
(duty cycle) controls the final laser output (on, off). As interpreted by the examiner the limitation, focusing 
upon controlling/resetting the laser output is then met. 

The references as a whole teach the ability to compensate for the same problem - see decision/ 
citation in section (10)-2 above. 

Since the primary reference acknowledges disturbances in operational temperature(s) cause(s) 
problems with the system operating correctly, and that either/both of the secondary references further 
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teach compensation for temperature variations, the combination of references as a whole meet the 
claimed limitations. 

THE FOLLOWING EXPLODED ANALYSIS IS PRESENTED: 



Claim 12 

An optical disk drive comprising: 



Kulakowski et al 

see title and abstract 



setting means for setting a laser output 
value of a light-emitting section, a laser 
being output from the light-emitting section 
for recording and/or reproducing data on and/or 
from an optical disk, at startup of the optical 
disk drive; 



see col. 2 line 61 till 
col. 3 line 16, the microprocessor 
is interpreted as such a device 



first temperature measurement means 
for measuring an internal temperature of 
the optical disk drive at startup thereof; 



see col. 5, lines 3-26, element 12 



second temperature measurement means 
for measuring an internal temperature of the 
optical disk drive after startup thereof; 



see col 5, lines 3-26, element 14 



determination means for determining 
whether or not a difference between the 
temperature measured by the second 
temperature measurement means and 



inherently present, see col. 5 line 27 
to col. 6 line 48. 
Interpreted as part of the microprocessor 
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the temperature measured by the first 
temperature measurement means has 
exceeded a predetermined level; 
and 

resetting means for resetting the laser inherently present, operation of 

output value set by the setting means microprocessor in reestablishing new 

when the determination means determines operational parameters 

that the difference has exceeded the 
predetermined level. 

As noted in col. 5 lines 3-18, the system of Kulakowski et al varies the duty ratio of the output 
signal from the laser. 

Takasugi in col. 1 lines 57-68 teach appropriate control of the laser and hence its output value 
predicated upon monitoring the laser appropriately. 

Davis in figure 1 and its description of element 15 depicts appropriate monitoring of the laser 
temperature and appropriate feed back control thereto. 

It would have been obvious to modify the base system of Kulakowski et al with either of the 
above teachings, motivation is to compensate for variations of the laser temperatures and reset the laser 
output in response thereto. 

Claim 26 Kulakowski et al 

An optical disk drive, comprising: see title and abstract 

a temperature sensor for sensing sensors 1 2-1 4, and 

an internal temperature of the optical col. 5 lines 3-19 



disk drive; 



and 



a controller for setting a laser output value 



controller 40 
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of a light-emitting section, a laser being 



see col. 6 lines 3-48 



output from the light-emitting section for 



recording and/or reproducing data on 



and/or from an optical disk, wherein 



the controller sets the laser output value 



see above description in 



at startup of the optical disk drive, determines 



col. 6 lines 3-48 



whether or not a difference between a temperature 

measured by the temperature sensor at startup 
of the optical disk drive and a temperature 
measured by the temperature sensor after 

startup of the optical disk drive has exceeded 

a predetermined level, and resets the laser 
output value when the difference is determined 

to have exceeded the predetermined level. 

(11)-3 Response to Argument 

Appellant's arguments on pages 1 1-1 3 of his brief focus on: 
a-1) claim 12 recites 

"resetting means for resetting the laser output value set by the setting means 

when the determination means determines that the difference has exceeded the 

predetermined level". 

a-2) and that Kulakowski et al does not provide resetting the laser output value when the difference 
between two specified temperatures have exceeded a predetermined level. 

b) The examiner has failed to identify a suitable suggestion in either of the secondary references. 

c) The cited passage in Takasugi fails to discuss the resetting of a laser when the difference 
between two specified temperatures has been exceeded. 
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d) Claim 13 depends from clam 12. 

e) Claim 26 includes a controller that 

" ... resets the laser output value when the difference (between two specified temperatures) is determined 
to have exceeded the predetermined level". 

f) Claim 27 depends from claim 26. 

g) Claims 13 and 27 respectively describe a determination means and function thereof, and a 
controller and the function thereof, wherein these elements determine a difference between a 
temperature most recently measured and an immediately preceding measured temperature has 
exceeded a predetermined level, and no showing of such has been provided. 

r-a) See claim 12 as noted above, wherein the determination means describes the difference 
requirement. 

r-b) The passage in Takasugi has been provided, 
r-c & e) Under 35 USC 103 considerations, it is not the physical insertion of elements of one 

reference into another that should be focused on, but rather what the teachings of both provide. 

In the above combination, the Kulakowski et al reference provides for appropriate duty ratio 
variation(s) of the laser source as a result of the appropriate determination. 

Takasugi provides for control of the laser output in response to monitoring of the laser for 
appropriate control. Further impact of duty ratio and power is described at col. 5 commencing at line 17 of 
Takasugi. 

Davis as further elaborated in col. 2 line 48 to col. 3 line 10 describes the impact of laser 
temperature with respect to driving a laser output. 

The secondary references were not relied upon to describe measuring a difference between two 
specified temperatures. They were relied upon for teaching the control of the laser output predicated upon 
the monitored conditions. Hence, the invention as a whole is considered met by the above combination of 
references as motivation to so combine is predicated upon controlling the laser in order to compensate for 
negative impacts due to temperature variations. 
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r-d&f) Dependent claims fall with their respective parent claim. 

r-g) The examiner interprets the operation of the Kulakowski et al reference as described 
starting at col. 5 line 27 and continuing to col. 6 line 48 as well as the disclosure starting at col. 6 line 16 
to col. 8 line 54 and as further noted in col. 6 lines 7-15 and col. 8 lines 30-49 as so meeting this 
requirement. The examiner interprets the above as teaching an operation in which the differences 
between the most recent temperature value and an immediately preceding temperature (which is variable 
set during a mode of operation) is performed. 
( 10)-4 Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claim 25: 

Claim 25 is rejected under 35 USC 103 (a) as being obvious over JP 10-283,645 further 
considered with either Kulakowski et al or Takagi et al. 

With respect to claim 25, although the controller/microprocessor in JP 10-283,645 provides for 
the appropriate control of the overall system, there is no clear description with respect to detecting the 
variations in temperature for a plurality of times so as to yield the limitations focusing on the most recently 
measured valued. 

The Kulakowski et al system is interpreted as providing system operation control over different 
periods of time and hence providing for the "most recently" measured limitation, see col. 5 line 27 to col. 6 
line 48 in Kulakowski et al. The examiner interprets the last polling event as meeting the most recent 
limitation. 

Alternatively, Takagi et al at column16 line 7-60 describes a continuous measuring ability with 
respect to the temperature of the disc system (optical head) and provide for appropriate control thereof. 

Hence the last provided feedback is the most recently measured temperature, and the immediate 
preceding one is the immediate preceding measured limitation. 

It would have been obvious to modify the base system of JP 10-283,645 with the teaching from 
either of the above secondary systems, motivation is to provide a continuous feedback and hence provide 
for a dynamically controlled system. 
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THE FOLLOWING EXPLODED ANALYSIS IS PRESENTED: 



Claim 25: The optical disk drive according to claim 24, 



see above analysis with respect to 



Claim 24 and the base reference 



JP 10-283,645. 



Kulakowski 



Takagi 



wherein the controller measures 



col. 5 line 27 to col. 6 line 48 



col. 16 lines 7-60 



the temperature detected by the temperature sensor 

at given times, 

determines whether or not a 

difference between a most-recently measured 

temperature and a measured temperature 
immediately preceding the most-recently measured 
temperature has exceeded a predetermined 
level, and resets a set focus offset value and/or 
a set tracking offset value when the difference is 
determined to have exceeded a predetermined value. 

( 1 1)-4 Response to Argument 

Appellant's arguments as found on pages 14-15 focus on: 

a) claim 25 requires the controller to determine a difference between the most recently measured 
temperature and the immediately preceding measured temperature, and as such it is not taught by the 
Takagi reference. 
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r-a) The examiner interprets the operation of the above noted passages in the Kulakowski et al 
reference (as well as the disclosure starting at col. 6 line 16 to col. 8 line 54) and as noted in col. 6 lines 
7-15 as well as col. 8 lines 30-49. 

The examiner concludes that this describes an operation in which the difference between the 
most recent temperature value and an immediately preceding temperature (which is variable set during a 
mode of operation) is performed. 

Also, the examiner interprets the above disclosure of Takagi et al at col. 16 lines 7-60 to also 
Describe an operation in which the difference between the most recent temperature value as well as an 
Immediately preceding temperature is performed. 

For the above reasons, it is believed that the rejections should be sustained. 
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PROBLEM TO BE SOLVED: To obtain an optical disk 
device capable of withstanding an extensive range of 
operating temps. 

SOLUTION: In an optical disk device performing the 
automatic adjustment of a tracking offset, the device is 
provided with a detection means detecting the temp, 
change of the vicinity of an optical pickup 4, a storage 
means storing the control data of the tracking offset and 
a means adjusting the tracking offset by updating the set 
value of the tracking offset while reading out the control 
data stored in the storage means when a temp, deviates 
off the prel iminarily set temps. As a result, since the 
device can perform the automatic adjustment of the 
tracking offset without interrupting an operation 

temporarily even when a remarkable temp, change is generated during the reproducing or the 
recording operation of an optical disk, the reproducing or the recording of the optical disk are 
continued in the extensive range of ambient temps. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2* * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical disk unit which reproduces the signal which is characterized by providing the 
following, and which was recorded or recorded on the optical disk in the signal A temperature detection 
means to detect the temperature in equipment A storage means to memorize the control data which 
controls the tracking offset produced by the temperature gradient A means to read the control data 
memorized by the aforementioned storage means in the temperature detected by the aforementioned 
temperature detection means, to update a tracking offset setup, and to adjust tracking offset 
[Claim 2] The optical disk unit which reproduces the signal which is characterized by providing the 
following, and which was recorded or recorded on the optical disk in the signal A temperature detection 
means to detect the temperature near the optical pickup A storage means to memorize the data which 
control the tracking offset produced by the temperature gradient A means to read the control data 
memorized by the aforementioned storage means of the temperature detected by the aforementioned 
temperature detection means, to update a setup of tracking offset, and to adjust tracking offset 
[Claim 3] The optical disk unit which reproduces the signal which is characterized by providing the 
following, and which was recorded or recorded on the optical disk in the signal A temperature detection 
means to detect a temperature change from the regenerative signal which changes according to the 
temperature change near the optical pickup A storage means to memorize the data which control the 
tracking offset produced by the temperature gradient A means to read the control data memorized by the 
aforementioned storage means of the temperature detected by the aforementioned temperature detection 
means, to update a setup of tracking offset, and to adjust tracking offset 



[Translation done.] 
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♦ NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to optical disk units, such as a CD 

player which can control tracking offset, and MD recorder. 

[0002] 

[Description of the Prior Art] A Prior art is explained based on a drawing. Drawing 4 is the block 
diagram showing the composition of the portion which adjusts tracking offset of the conventional 
optical disk unit, and drawing 5 is a flow chart which shows adjustment operation of the conventional 
tracking offset. Drawing 6 (a) is drawing in which the signal wave form and drawing 6 (b) before 
adjustment of tracking offset show the tracking error signal after adjustment. 

[0003] Conventionally, an optical disk unit has the spindle motor 2 which carries out the rotation drive 
of the optical disk 1 , and has the optical pickup 4 which reads the digital information recorded on the 
optical disk 1. The signal read by the optical pickup 4 is amplified with the head amplifier 5, processing 
of various servo signals, such as a focus servo, a TORASO king servo, a slide servo, and a spindle 
servo, constitutes it by the servo processing IC 3, and it is servo driver 3' which controls, operates a 
spindle motor 2 and an optical pickup 4, and performs record or reproduction of an optical disk 1 . 
[0004] The microphone ROKUN pewter (henceforth a microcomputer) 1 5 is a spindle motor to the 
servo processing IC 3. The instruction of operation for controlling each operation of 2 and an optical 
pickup 4 etc. is directed. The servo processing IC 3 once cancels a servo loop with the tracking offset 
adjustment command sent from a microcomputer 1 5, detects DC component of the tracking error signal 
produced by the temperature characteristic of the detector sensitivity of an optical pickup 4 etc., and 
sends the detected result to a microcomputer 15. 

[0005] A microcomputer 15 sends the control data for canceling DC component of a tracking error 
signal to the servo processing IC 3 based on the detection result sent from the servo processing IC 3, and 
the servo processing IC 3 sets up a servo value by the sent control data, and it sends it to the head 
amplifier 5. It accomplishes with a tracking error signal without DC component after adjusting a 
tracking error signal with the DC component V2 before adjustment, adjustment of tracking offset is 
ended, and it goes into record or reproduction operation. 

[0006] The flow chart which shows TORASO king offeet adjustment operation to drawing 5 explains. In 
order to adjust tracking offset in starting record or reproduction, a microcomputer 1 5 once turns OFF a 
tracking servo (SI 1). 

[0007] The DC component V2 of the amplitude VI of the tracking error signal outputted from the head 
amplifier 5 is detected, and it is bias voltage to the servo processing IC 3. - It orders so that V2 may be 
added and the DC component V2 may be canceled, and the head amplifier 5 adjusts tracking offset to 0 
so that it may be shown at the time of normal of drawing 6 (b) (S12). A tracking servo is turned on (S13) 
and record or reproduction is started (SI 4). 

[0008] While record or reproduction operation will be continued, the temperature inside an optical disk 
unit rises, or when it is a portable type, it is warmed by the temperature change of the open air etc., or it 
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will be cooled, offset voltage will overflow of operation tolerance* *V3 (about 15% of VI), a tracking 
P servo will separate, DC component V2' of drawing 6 (b) will arise, and a tracking servo will stop 

operating. Although a reproduction state is turned OFF, and a reproduction operation may be carried out 
if offset adjustment operation is performed again when it becomes reproduction impotentia by the 
temperature change, it is difficult in carrying out by coefficient amendment of regular 1 and 
accomplishing with a product the control loop of the tracking servo which can maintain reproduction 
* operation in a reproduction operation region, for example, temperature width of face of -10 degrees C - 
9 40 degrees C. 
[0009] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
technology, although adjustment accomplished only at once in order that adjustment of tracking offset 
might turn OFF a servo loop and might carry it out at the time of the start of reproduction operation or 
record operation, it was not readjusted during reproduction operation or record operation after that, 
reproduction of die signal recorded or recorded on the optical disk in the signal by it being alike, passing 
after an adjustment end, the ambient temperature near the optical pickup rising, the state where the 
tracking offset by the appropriate thing [ that temperature changes sharply ] cannot be amended arising, 
and tracking offset becoming large by the variation in an optical pickup etc. on the way it came out 
and there was a problem which becomes impossible 
[0010] 

[Means for Solving the Problem] this invention is the optical disk unit provide a means read the control 
•^t> data memorized by a temperature detection means detect the temperature in equipment, a storage means 
memorize the control data which controls the tracking offset produced by the temperature gradient, and 
the aforementioned storage means of the temperature detected by the aforementioned temperature 
detection means in the optical disk unit which reproduces the signal recorded or recorded on the optical 
disk in the signal, update a setup of t racking offset, and adjust tracking offset. 
[001 1] Moreover, this invention is set to the optical disk unit which reproduces the signal recorded or 
recorded on the optical disk in the signal. A temperature detection means to detect the temperature near 
the optical pickup, and a storage means to memorize the data which control the tracking offset produced 
by the temperature gradient, It is an optical disk unit possessing a means to read the control data 
memorized by the aforementioned storage means of die temperature detected by the aforementioned 
temperature detection means, to update a setup of tracking offset, and to adjust tracking offset. 
[0012] Moreover, this invention is set to the optical disk unit which reproduces the signal recorded or 
recorded on the optical disk in the signal. A temperature detection means to detect a temperature change 
"yfrom the regenerat ive signal which changes according to the temperature change near the optical pickup, 
A storage means to memorize the data which control the tracking offset produced by the temperature 
gradient, It is an optical disk unit possessing a means to read the control data memorized by the 
aforementioned storage means of the temperature detected by the aforementioned temperature detection 
means, to update a setup of tracking offset, and to adjust tracking offset. 
[0013] 

[Embodiments of the Invention] A drawing explains one example of this invention. Drawing 1 is the 
block diagram showing MD (mini disc), recorder of one example of the optical disk unit of this 
invention. Operation which uses a mini disc (MD) as an optical disk, and is reproduced and recorded is 
explained. MD1 is contained in cartridge 1 A, and it is equipped with it on turntable 2B by carrying out 
loading of the cartridge I A into MD recorder. Within cartridge 1A, on turntable 2B, MD1 fixes in a core 
and a rotation drive is carried out by the spindle motor 2. 

[0014] The shutter formed in cartridge 1 A is opened at the time of wearing, an optical pickup 4 and the 
magnetic head 16 slide on the shaft orientations of MD1 by the slide motor 18, and record reproduction 
of a signal is performed to the predetermined truck of MD1 . 

[0015] When recording a signal on MD1, it switches so that the magnetic head 16 may generate the 
magnetic field of NS pole corresponding to the record signal in the laser beam irradiation and the 
magnetic-head drive circuit 17 by the optical pickup 4, and a signal is recorded. 
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[0016] A record input signal is inputted from the input edge 14, a digital audio tape recorder (DAT), or 
(compact disk CD) player 21 grade. It is changed into a digital signal with an analog-digital converter 
(ADC) 1 1. It stores temporarily one by one. a digital signal carries out time base compaction by the 
ATRAC (Adaptive Transform Acoustic Coding) modulation and the demodulator circuit 10 -- having 
the memory controller 8 for ** -proof - minding - a period predetermined to the memory 9 as buffer 
memory - EFM 0 [ Eight to Fourteen ] The record signal which suited the record format by the 
Modulation/ACIRC (Adaptive Cross Interleave Read-solomon Code) modulation and the demodulator 
circuit 7 becomes irregular, the magnetic-head drive circuit 17 While minding and sending a record 
signal to the magnetic head 16, it is controlled by the system controller (microcomputer) 1 5, and 
reproduction or a record output is supplied to an optical pickup 4 through the head amplifier 5. The 
magnetic head 16, an optical pickup 4, and a spindle motor 2 are controlled through the servo processing 
IC 3 and servo driver 3\ and record accomplishes them to a predetermined truck. 
[0017] Next, reproduction operation is explained. The signal recorded on the predetermined truck of 
MD1 is changed into an electrical signal by the optical pickup 4, and is amplified with the head 
amplifier 5, The roll control of MD1 and tracking-servo control of an optical pickup 4 are performed by 
the microcomputer (henceforth a microcomputer) 15 through the servo processing IC 3 and servo driver 
3'. 

[0018] It gets over by the EFM/ACIRC modulation and the demodulator circuit 7 through the address 
recorder 6, and the regenerative signal amplified with the head amplifier 5 is stored temporarily through 
the memory controller 8 for **-proof to the memory 9 of buffer memory. 
[0019] It gets over to the signal in which was sent to the ATRAC modulation and the demodulator 
circuit 10 by the system controller 15 through the memory controller 8 for ** -proof, and time-axis 
extension was carried out by the demodulator circuit, and the signal stored temporarily in memory 9 is 
changed into an analog signal by the digital to analog converter (DAC) 12, and is outputted from an 
outgoing end 13. 

[0020] If it directs that reproduction operation carries out continuation reproduction of the N truck (N 
music) from a control unit 22 to M truck (M music) and a degree, after reproducing Truck M and 
requiring search-time S, reproduction of Truck N is started. A fixed time interval is prepared and 
reproduction usually accomplishes so that music Mabe by whom connection reproduction of M music 
and the N music is not done may be prepared. To the data currently recorded on the truck, it has a time 
entry, and the time-axis of the recorded signal is reconstructed at the time of reproduction, and an 
informational continuity is held. 

[0021] The display of the content which makes a microcomputer 1 5 operate by key strokes, such as a 
key switch of a control unit 22, to the display 19 prepared in the panel section of MD recorder 
accomplishes. 

[0022] The data by which time base compaction was carried out are recorded on MD for every truck. ~< 
Usually, when Truck N is specified to be the degree of Truck M from a control unit 22 and it 
reproduces, the signal of the disk top of MD1 and each truck is Truck M.„ Truck N etc. is recorded. 
[0023] Temperature sensor 3 A is prepared in the frame of an optical pickup 4. The data detected by the 
temperature sensor are inputted into a microcompu!er 15, and temperature is detected. The temperature 
requirement by which the control data beforehand doubled with the temperature characteristic of 
tracking offset of an optical pickup 4 was decided to be memory 15' in a microcomputer 15 is taken 
charge of, and it memorizes. For example, according to the contents of storage which are shown in 
drawing 3. and which were beforehand memorized by memory, the data which negate DC component of 
a tracking error signal are read with a microcomputer 1 5, data processing is carried out by the servo 
processing IC 3, and the tracking servo of the optical pickup is carried out with the head amplifier 5. 
[0024] Next, the flow chart shown in drawing 2 explains change operation controlled according to the 
temperature in the equipment of tracking offset of the optical pickup 4 in MD recorder of this example. 
When MD recorder is in record or a reproduction state, a microcomputer 1 5 carries out temperature 
detection from temperature sensor 3A by the regular time interval (SI), incorporates the detected data on 
a microcomputer 15, distinguishes a part for which temperature requirement or a temperature province, 
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distinguishes the present temperature, and memorizes it to memory 15' (S2). 

[002S] A microcomputer IS sets up the data which read the control data in the present temperature (S3), 
input into the servo processing IC 3, and negate offset from the control data beforehand memorized by 
memory 15* as control data of the tracking offset which is adapted for the optical pickup 4 used for every 
temperature requirement beforehand, as it is shown in drawing 3 in order to negate offset for example, 
and it updates tracking offset control through the head amplifier S (S4). 
[0026] MD recorder - record or reproduction - whenever a fixed period passes whenever the 
temperature detected by temperature sensor 3 A exceeds working (S5) and the predetermined range and 
it changes or, it returns to SI and updating control of tracking offset is repeated (S6) When it remains as 
it is and it ends, when there is no change in temperature and it is ended, and record or reproduction is 
continued, it returns to SS and supervises whether the detection temperature of S6 changed. 
[0027] Since MD recorder is performed by the data with which time base compaction of record and the 
reproduction was carried out, a microcomputer 15 Record or reproduction Or when the temperature 
requirement with which detected temperature even if it was [ record ] under reproduction, and 
temperature was remembered to be by memory 15* and which was decided beforehand respectively is 
exceeded, A temperature change can be detec ted, tracking offset data can be read from memory 15\ 
tracking offset data can always be updated without cutting a tracking servo loop, and offset of a control 
loop can be made to follow a temperature change. «*. 
[0028] Furthermore, in other examples, a storage means by which the data memorized even if it shut off 
the power supply by memory 15* which prepares temperature sensor 3 A which measures the 
circumference of an optical pickup 4 and nearby temperature to the optical disk unit which has the 
automatic regulation fimction of tracking and, by which the power supply was backed up are not 
eliminated is established. 

[0029] When memory 1 5* memorizes as the temperature of an optical pickup 4 and the control data of 
tracking offset show drawing 3 , and an optical disk unit operates after shipment beforehand to it at the 
time of factory shipments, When it is compared with the temperature about four-optical pickup 
temperature was remembered to be by temperature sensor 3 A at memory 15' and a temperature change 
is detected, a fixed time interval is prepared, and a microcomputer 15 reads control data from memory 
1 5\ and performs the automatic regulation of tracking-off SESOTO. 

[0030] When.it changes more than the temperature for each temperature province by which the 
temperature around an optical pickup 3 was beforehand recorded on memory 15* according to the - 
example mentioned above, In order to change the automatic regulation set point of tracking offset, it is 
not necessary to cut a control loop and to measure DC component. Reproduction record of an optical 
disk can be continued without interrupting reproduction record of an optical disk, since control data can 
be immediately read to temperature considerable the bottom, tracking offset can be amended and a truck 
servo can be carried out. 

[0031] Moreover, as shown in drawing showing the example of variation over the temperature change of 
DC offset voltage of the tracking error signal of an optical pickup shown in drawing 7 , the temperature 
characteristic produced from the mechanism of the supporter of an optical pickup and the temperature 
characteristic by electrical parts, such as a semiconductor used for the photodetection section, are 
compounded, and the control data in the temperature requirement decided beforehand produces change 
in an offset value. Therefore, a microcomputer 15 can raise the precision of peculiar offset control for 
every optical pickup by investigating a property and making the variation to it also making it possible to 
adjust a control loop gain, it carrying out DC addition with control of offset, tracking offset being 
amended, and the usable temperature requirement of equipment being expanded, and temperature- 
change property far-reaching for every product memorize beforehand respectively. 
[0032] Optical disk reproduction record can be carried out without according to this invention, 
interrupting optical disk reproduction record, even if a temperature change is during optical disk 
reproduction record. 

[0033] In addition, although the example which performs an automatic regulation by controlling the 
head amplifier 5 for the automatic regulation of tracking offset as an example was described, the head 
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amplifier 5 cannot be controlled but it can carry out similarly about the optical disk unit which performs 
the automatic regulation of tracking offset only by internal-arithmetic processing of the servo processing 
IC3. 
[0034] 

[Effect of the Invention] Since according to the optical disk unit of this invention the automatic 
regulation of tracking offset is performed, without interrupting optical disk reproduction or record 
operation temporarily even if a temperature change is during reproduction of an optical disk, or record 
operation, the equipment which continues and operates by the latus temperature requirement can be 
obtained. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. . > 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optical disk unit characterized by providing the following An optical record means to 
have the optical system which condenses a laser beam to the Records Department formed in the disk- 
like record medium, to perform pulse luminescence of the aforementioned laser beam to it, and to record 
optical information on it The laser spot control means which superimpose the offset current to the focus- 
servo drive current supplied to the optical system of the aforementioned optical record means according 
to change of the record power to the record medium accompanying this temperature rise, and control in 
the condensing state of the aforementioned laser beam when performing the aforementioned pulse 
luminescence and the temperature of a record medium rises [ a medium temperature detection means 
detect the temperature of the aforementioned record medium, and ] based on the detection result of the 
aforementioned medium temperature detection means 

[Claim 2] The aforementioned optical record means is an optical disk unit according to claim 1 
characterized by making pulse width into the same length as the period of a reference clock in case the 
aforementioned pulse luminescence is performed. 

[Claim 3] It is the optical disk unit according to claim 1 which has a means perform trial writing which 
the aforementioned optical record means records by changing the aforementioned record power, and sets 
up the optimal record power value, and the aforementioned laser spot control means carry out [ setting 
up the optimum value of the aforementioned offset current by the aforementioned trial writing, and 
superimposing the offset current of the aforementioned optimum value to the aforementioned focus- 
servo drive current at the time of the elevated temperature of the aforementioned record medium, and ] 
as the feature. 



[Translation done.] 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the optical disk unit which records information optically 

to a disk-like record medium. 

[0002] 

[Description of the Prior Art] The optical disk unit which performs informational record reproduction to 
a disk-like record medium optically is developed variously in recent years. It explains, after taking for an 
example the case of the equipment which uses a magneto-optic disk as a record medium here as an 
example of an optical disk unit. 

[0003] A magneto-optic disk by 1 30mm now 600/650MB disk (ISO/IEC 1 0089), Two kinds of 
1.2/1.3GB disks (ISO/IEC13549), By 90mm, two kinds (128MB disk (ISO/IEC 10090) and 230MB disk 
(ECMA/TC3 1/93/90)), The magneto-optic disk of four kinds of **** is standardized, and the drive 
equipment which can record reproduce information is fed into one kind or two or more kinds of disks 
among these in the commercial scene. 

[0004] With Magnetic-Optical disk drive equipment, an external magnetic field is impressed to a 
magnetic thin film with the perpendicular magnetic anisotropy currently formed on the substrate of a 
magneto-optic disk, pulse luminescence of the laser beam is carried out further, the temperature of the 
Records Department is raised to the Curie point, and record (it is hereafter called a magneto-optic 
recording) of an information signal is performed by changing the sense of the magnetic field of the 
Records Department 

[0005] Thus, in Magnetic-Optical disk drive equipment, since it is carried out by the temperature up of a 
magnetic thin film, in order to perform good record with few errors at the time of reproduction, with 
change of record conditions, such as a medium and circumference environment, a magneto-optic 
recording needs to change a temperature up field, and needs to generate a suitable record section (it is 
hereafter called a pit). 

[0006] For example, by the so-called disk of the Constant Angular Velocity (130mm 600/650MB or 
90mm 128MB) which fixed recording density in a hoop direction, recording density increases compared 
with a periphery in the inner circumference of the part which records information. For this reason, if it 
records over a perimeter by the same power and the same pulse width, a temperature up and since the 
direction change of a magnetic domain will be made and it will be superimposed as a jitter component, 
compared with a periphery, a latus field will become [ the area of a pit ] narrow the factor which the so- 
called error rate increases by the bird clapper by inner circumference from the field which it is actually 
going to record. 

[0007] The record method currently indicated by JP,59-24452,A is mentioned as what solves this 
trouble. This changes the irradiation pulse width (it is hereafter called record pulse width) of the laser 
beam for record into an optical disk unit by the inside-and-outside periphery by preparing a pulse width 
control circuit, in order to record a signal the optimal in the disk of a Constant Angular Velocity. 
[0008] However, the so-called equipment of the ZCAV method which enabled high-density record is put ' 
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in practical use by packing a pit interval all over a disk to the above-mentioned Constant Angular 
Velocity in recent years. By the disk (130mm 1 .2/1 .3GB or 90mm 230MB) of a ZCAV method, in the 
direction of a path' of a disk, higher-density record is attained by shortening criteria channel clock length 
(the following, IT, and brief sketch) as two or more fields (the following, a band, and brief sketch) of 
die same annular record angular velocity are prepared and it goes to a periphery for every band. 
[0009] Since IT between bands differ, it is necessary to make record pulse width change in the 
informational record using the disk of such a ZCAV method according to it Moreover, also within the 
same band, in order to amend an error rate which was mentioned above, it is necessary to tune record 
pulse width finely to IT. In the case of this amendment, since a pulse width control circuit needs to 
generate two or more sorts (number of bands +alpha) of pulses, the burden on hardware composition is 
large, and the trouble which also causes elevation of equipment cost is in it. 

[0010] The equipment currently indicated by JP,7-44867,A is mentioned as what solves this trouble. In 
this equipment, in order to generate two or more sorts of record pulse width, the multiplication circuit 
which multiplies on the basis of IT is prepared, for example, pulse width, such as 0.75T or 0.825T, is 
generated. The hardware composition for two or more sorts of pulse generation can be simplified, and 
equipment cost is also mitigated by this multiplication circuit. 
[0011] 

^ [Problem(s) to be Solved by the Invention] However, the influence by the temperature change of a 
medium is taken into consideration by neither with the above-mentioned conventional equipment. As 
mentioned above, since a magneto-optic recording is performed by the temperature rise of a magnetic 
thin film, change will take place to the pit on an optical magnetic medium (magnetic-domain field where 
magnetization is turned to the record side), and the increase in an error rate as a jitter component by the 
temperature gradient will also be superimposed on it by the temperature change. 
[0012] Moreover, the influence by the above-mentioned temperature change affects it also to the ratio 
(this is outlined Following MTF as a number showing the attenuation factor of the trace amplitude of the 
shortest record pulse pattern) of the trace amplitude of the shortest record pulse pattern between optical 
disk units (for example, 2-7 modulation record three T record patterns), and the trace amplitude of the 
longest record pulse pattern (for example, 2-7 modulation record eight T record patterns). 
[0013] In an optical disk unit, dispersion arises in the MTF value for every equipment individual 
according to various factors, such as dispersion by the vary and according to system of measurement 
measurement error by dispersion in the pulse outgoing radiation light by dispersion in matching of the 
HF module itself or laser, and HF module, aberration, dispersion of the laser spot on the medium side by 
dispersion in the size of the flare angle of a laser beam, and the polarization ratio, and the electric 
system. 

[0014] Among these, as a key factor, the MTF value change by dispersion in a laser spot (condensing 
dispersion of a laser spot) is considered. In each of the longest record pulse pattern (eight T record 
patterns) and the shortest record pulse pattern (three T record patterns), change of the trace amplitude by 
change of record power is shown in drawing 4 . 

[001 5] although trace amplitude becomes large with the rise of record power in the longest record pulse 
pattern ((a) and (b) of drawing 4 ), in the shortest record pulse pattern ((c) and (d) of drawing 4 ), the 
resolution between record pulses falls by the rise of record power, and trace amplitude is the same as the 
longest record pulse pattern -- comparatively — coming out - it does not become large 
[0016] Since a temperature up happens in the large field of a pit periphery to record compared with the 
case where the diameter of a laser spot is not narrowed down when the diameter of a laser spot is 
narrowed down sufficiently small, the fall of the resolution between record pulses becomes remarkable, 
and MTF decreases, therefore, in unifying the power recorded on a medium between equipment 
individuals The product to which Above MTF serves as the minimum, i.e., condensing of a laser spot 
etc. is good and the resolution of the trace amplitude of the shortest record pulse pattern falls most by 
the rise of record power (a following and MTF minimum article and brief sketch), MTF serves as the 
maximum, namely, condensing of a laser spot etc. bad with the product (a following and MTF upper 
limit article and brief sketch) to which the resolution of the trace amplitude of the shortest record pulse 
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pattern does not fall most by the rise of record power It is necessary to set up record power so that the 
error rate at the time of reading may both become low enough. 

[0017] Since the bteain spot by the laser beam is not fully narrowed down when recording' on a medium 
in an MTF upper limit article, the record power which begins to form a pit with few error rates becomes 
larger than an MTF minimum article. Moreover, when recording on a medium in an MTF minimum 
article, the resolution between pits becomes bad and an error rate begins to fell by record power lower 
than an MTF upper limit article. 

[0018] The relation between the record power in each of such an MTF upper limit article and an MTF 
minimum article and an error rate is shown in drawing 5 . Drawing 5 is the graph which plotted change 
of record power, and the vertical axis for the horizontal axis about an MTF upper limit article and each 
MTF minimum article as a degree of time margin of the data pulse in a data window (this is hereafter 
written as a phase margin). 

[0019] At this time, the record power P required in order to obtain the margin beyond a certain fixed 
phase-margin value A is the intersection of the fall of PI and an MTF minimum article about the 
intersection .of the standup of an MTF upper limit article to A P2 If expressed, it will become PI 
<=P<=P2. 

[0020] The aforementioned record power PI and P2 A relation with the temperature of a medium is 
shown in drawing 6 . It sets to drawing 6 and the straight line of the upper solid line is P2. The straight 
line of a temperature change and a lower dashed line is PI . The temperature change is shown and the 
field inserted into the up-and-down straight line turns into a field of the record power P where the 
margin beyond the fixed phase-margin value A is obtained. 

[0021] Inclination will become steep from the straight line (temperature-change straight line of PI) of 
the bottom where the direction of a straight line (temperature-change straight line of P2) when 
condensing of a laser spot corresponds to a good MTF minimum article as a general inclination of this 
temperature characteristic straight line corresponds to an MTF upper limit article. Consequently, PI at 
die time of an elevated temperature P2 A difference (deltaPb) is PI at the time of low temperature. P2 It 
becomes smaller than a difference (deltaPa). Therefore, at the time of an elevated temperature, the 
record power field where the margin beyond the fixed phase-margin value A is obtained compared with 
the time of low temperature becomes narrow, and has become what has a narrow margin to power 
change of an optical disk unit depended unusually. 

[0022] Although how to change into short pulse width is also considered by the pulse width control 
circuit at the time of an elevated temperature in order to solve this fault, with such composition, there is 
a trouble which becomes cost quantity as mentioned above. 

[0023] this invention was made in view of the above-mentioned situation, and aims at offering the 
optical disk unit which can extend the margin of the few record power of an error rate by cheap and 
simple composition in record in case the interior of equipment is an elevated temperature. 
[0024] 

[Means for Solving the Problem] An optical record means for the optical disk unit by this invention to 
have the optical system which condenses a laser beam to the Records Department formed in the disk- 
like record medium, to perform pulse luminescence of the aforementioned laser beam, and to record 
optical information, A medium temperature detection means to detect the temperature of the 
aforementioned record medium, and when the aforementioned pulse luminescence is performed, Based 
on the detection result of the aforementioned medium temperature detection means, when the 
temperature of a record medium rises, it responds to change of the record power to the record medium 
accompanying this temperature rise. The offset current is superimposed to the focus-servo drive current 
supplied to the optical system of the aforementioned optical record means, and it has the laser spot 
control means which control the condensing state of the aforementioned laser beam. 
[0025] 

[Function] In case an optical record means performs pulse luminescence of a laser team and optical 
information is recorded, based on the temperature detection result of the record medium by the medium 
temperature detection means, when the temperature of a record medium rises, according to change of the 
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, record power to the record medium accompanying this temperature rise, the offset current is 
superimposed to the focus-servo drive current supplied to the optical system of the aforementioned 
optical record means; and the condensing state of the aforementioned laser beam controls by laser spot 
control means. The range of the record power from which the size of the record pattern recorded on a 
record medium turns into a size of the request according to the temperature of a record medium, and will 
be in a state with few error rates than a permissible dose by this spreads. 
[0026] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. Drawing 1 
and drawing 2 start the 1st example of this invention, and composition explanatory drawing in which 
drawing 1 shows the composition of the principal part of an optical disk unit, and drawing 2 are the 
property views showing the temperature change of the record power in the optical disk unit of this 
example. 

[0027] By this example, it has the head for record reproduction of separation optical system, and the 
example of composition of the optical disk unit which performs record reproduction to record media, 
such as a magneto-optic disk, is explained. 

[0028] an optical disk unit one - a record medium two - one side -- a field - countering ~ making 
- having arranged optics - a head — three « having -***♦-- a laser beam — generating - laser diode 

(— LD — ) — six — LD - a driver — seven - a drive — control — a pulse — luminescence — or — 
continuation - luminescence - carrying out — making — things — it is - optics — a head three 
letting it pass - record — ** — or — reproduction — ** 
* — ^> [0029] The photo detector 22 which detects the reflected light from a record medium 2 is formed in the 
optical head 3, light is received by the photo detector 22 through the optical system of the optical head 3, 
and the light beam reflected from the record medium 2 is detected as optical information. Moreover, the 
truck actuator 4 and the focal actuator 5 for performing tracking control and focal control are formed in 
the optical head 3. Based on the truck error signal and the focal error signal which are obtained from the 
reflected light from the record medium 2 detected by the photo detector 22, this truck actuator 4 and the 
focal actuator 5 are driven by the driving signal from the driver 14 for truck actuators, and the driver 13 
for focal actuators, respectively so that tracking and a focusing servo may follow. 
[0030] CPU1 1 which controls the whole equipment is formed in an optical disk unit 1 , and it connects 
^ with it with the host computer 16 of a high order through the SCSI (Small Computer System Interface) 
interface (I/F) 15. Moreover, the temperature sensor 12 which equipped about two record medium inside 
an optical disk unit 1 with the sensor section which detects the temperature near the medium side of a 
record medium 2 is arranged, and the temperature detection result by the temperature sensor 12 is sent 
outtoCPUll. 

[0031] Moreover, the record pulse generator 8 which generates the record pulse at the time of writing in 
information is formed, and it connects with the LD driver 7 through the APC circuit 2 1 which performs 
an output control. This record pulse generator 8 has the record data pattern generating circuit 9 and the 
reference clock generating circuit 1 0, and is constituted. 

[0032] In case information is recorded on the medium side of a record medium 2, the reference clock 
generating circuit 10 receives the VFO signal which read the VFO field preformatted into the record 
medium 2 by the optical head 3, and was acquired from CPU1 1, and generates a reference clock 
synchronizing with the frequency of a VFO signal. Moreover, the record data transmitted to CPU1 1 
through the SCSI interface. 15 with the aforementioned reference clock from the host computer 16 are 
inputted into the record data pattern generating circuit 9 as a record data pattern in response to the 
suitable code modulation (2-7 modulation, one to 7 modulation, etc.) for optical record in CPU1 1 . 
[0033] The record data pattern generating circuit 9 synchronizes with a reference clock the record data 
pattern which received the reference clock generated in the aforementioned reference clock generating 
circuit 10, and was received from CPU1 1 , and generates a record signal. This record signal is adjusted to 
suitable record power by the APC circuit 21 under control of CPU1 1 , and is supplied to the LD driver 7, 
and a laser diode 6 drives it by the LD driver 7. Laser diode 6 carries out pulse luminescence by suitable 
record power by this, the light beam for record is irradiated on the medium side of a record medium 2, 
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and informational record is performed. 

[0034] Moreover, in the latter part of the photo detector 22 of the optical head 3, the reproduction 
amplifier 23 for informational reproduction, a waveform equalizer 24, the plastic surgery machine 25, 
PLL26, a discriminator 27, and a decoder 28 are formed, and the reproduction data by which decode was 
carried out are sent to CPU1 1 at it 

[0035] In case the information recorded on the medium side of a record medium 2 is reproduced, 
continuation luminescence of the laser diode 6 is carried out by suitable reproduction power under 
control of CPU1 1, the light beam for reproduction is irradiated on the medium side of a record medium 
2, the reflected light from a record medium 2 is received by the photo detector 22 of the optical head 3, 
and a regenerative signal is obtained. 

[0036] After this regenerative signal is amplified with the reproduction amplifier 23, it receives wave- 
like plastic surgery with the plastic surgery vessel 25 through a waveform equalizer 24, and is inputted 
into PLL26 and a discriminator 27. Moreover, the synchronizing signal outputted from PLL26 is 
inputted into a discriminator 27, and a detection sign train is generated from the aforementioned 
regenerative signal and a synchronizing signal in a discriminator 27. And the decode of the data bit train 
which shows reproduction information from the aforementioned detection sign train is carried out by the 
decoder 28, and it is sent to CPU1 1 . 

[0037] Next, detailed operation at the time of the information record in the optical disk unit 1 of this 
example is explained. 

[0038] Based on the temperature detection result near [ by the aforementioned temperature sensor 12 ] ~ 
the medium side, CPU1 1 changes time (it is hereafter called the rise time) until it reaches the peak 
power of the pulse (it is hereafter called a record pulse) of a record data pattern by the height of the 
temperature of the record film of a record medium 2, and adjusts the margin of the record power which 
can form the pit of the size of a few request of an error rate. 

[0039] At the time of low temperature, it records by the usual record pulse, i.e., the record pulse which 
does not lengthen the rise time. On the other hand, at the time of an elevated temperature, die rise time 
of a record pulse is delayed so that the margin of the record power to which optical record is performed 
the optimal compared with the usual record pulse may become large. 

[0040] In this example, as a means for adjusting the margin of record power From CPU1 1 , send out a 
focal offset setpoint signal to the driver 13 for focal actuators, and the offset current is superimposed to 
the focus-servo drive current supplied to the focal actuator 5. It is made to delay the rise time of a record 
pulse by shifting the condensing point of a laser spot from the position of a focus just on a medium side, 
worsening condensing, delaying the temperature up of a medium, and decreasing the temperature up 
field by the laser beam intentionally. 

[004 1 ] The relation between the record power in this example and the temperature of a medium is 
shown in drawing 2 . Drawing 2 is the intersection of the falFof PI and an MTF minimum article about 
the intersection [ as opposed to / as shown in drawing 5 / a certain predetermined phase-margin value 
A ] of the standup of an MTF upper limit article P2 It carries out and the temperature change of record 
power is shown like drawing 6 . Here, it is PI and P2. PI 1 and P2 * show the record power at the time of 
receiving and superimposing the offset current. PI The field across which it faced in each temperature- 
change straight line of P2; PI and P2 1 turns into a field of the record power P where the margin 
beyond the fixed phase-margin value A is obtained. 

[0042] If condensing of a laser spot is worsened, the record power for forming the part and pit where 
condensing becomes bad will shift to the higher one in parallel at the whole. However, PI with 
condensing bad from the first It compares with the shift amount of a temperature-change straight line, 
and is P2 with sufficient condensing. Since the influence of aggravation of condensing of the direction 
of a temperature-change straight line is large, a shift amount increases, and the field of the power 
permitted as a result increases. Namely, PI at the time of an elevated temperature P2 It is the difference 
of deltaPb, Pl \ and P2 1 about a difference PI at the time of deltaPb 1 and low temperature P2 If the 
difference of deltaPa, PI', and P2 * is made into deltaPa ' for a difference, it will become deltaPa 
<deltaPa ' and deltaPb <deltaPb \ 
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[0043] However, since the margin of the record power obtained even if it uses a means to delay the rise 
time of the record pulse of this example at the time of low temperature, by balance with the outgoing 
radiation marginat power of the laser to be used as shown in drawing 2 does not become so large, the 
effect which mainly extends the margin of the few record power of an error rate at the time of an 
elevated temperature is acquired. 

[0044] Thus, in case the margin of record power is adjusted, according to a temperature change, measure 
the relation between the amount of defocusing of a record pulse, and a phase margin beforehand, it is 
made to contrast with the temperature change of the phase margin in a normal state, and the amount of 
defocusing from which the margin of record power is obtained most is set up at the time of information 
record. The error rate of the pit recorded when some record power change arose by dust having adhered 
to the abnormalities of an optical disk unit, for example, an objective lens, and record power having 
fallen by this etc. can be stopped to the minimum. 

[0045] According to this example, the following effects are acquired as explained above. 
[0046] Although the bound of the few record power of an error rate will become narrow and a margin 
will become small by the temperature rise of an optical disk medium in the first place, even if it can 
extend the margin of record power and change takes place to record power by the abnormalities of an 
optical disk unit by superimposing the offset current on focus-servo drive current, the pit where an error 
rate is low can be formed. 

[0047] Since the margin of error, rate low record power can be extended at the time of an elevated 
temperature, without changing the pulse width of a record pulse into the second from criteria channel 
clock length (period of a reference clock), it is possible for it not to be necessary to prepare a pulse 
width control circuit etc., and for circuitry to turn into little and simple composition, and for it to be 
cheap-alike and to carry out. 

[0048] Next, the 2nd example of this example is explained. Drawing 3 is composition explanatory 
drawing showing the composition of the principal part of the optical disk unit concerning the 2nd 
example. 

[0049] In an elevated temperature, the field of the low record power of an error rate can be set as a wide 
range thing by using the composition of this example mentioned above when having recorded 
information on a record medium and the so-called trial writing which power is changed beforehand and 
sets up optimal record power was performed. 

[0050] The 2nd example explains the example of composition of an optical disk unit with a means to 
perform the aforementioned trial writing. 

[005 1 ] The optical disk unit 3 1 of the 2nd example changes a reversion system in the composition of the 
1st example shown in drawing 1 . The composition of other portions is the same as that of the 1st 
example, gives the same sign to the same component, and omits explanation. 

[0052] In the optical disk unit 31, the input scanner 42 which switches the regenerative signal by which 
tries and writes and a direct output is carried out from the reproduction amplifier 23 in the time of 
execution and normal operation, and the signal through the waveform equalizer 24 is formed in the latter 
part of the reproduction amplifier 23. Moreover, the comparison distinction machine 43 which compares 
the difference in in the pattern and the detection sign train outputted from a discriminator 27 sent to the 
record data pattern generating circuit 9 from CPU41 is formed in the latter part of a discriminator 27 by 
trying and writing. 

[0053] Although record of the information on a record medium 2 is performed like the 1st example, in 
case it tries and writes, directions of each trial writing power for changing record power to the APC 
circuit 21 gradually, and recording it on it from CPU41, are sent. 

[0054] Moreover, at the time of informational reproduction, it passes along the optical head 3, and it is 
led to a photo detector 22, light is received, and the reflected light from a record medium 2 is changed 
into a regenerative signal. After this regenerative signal is amplified with the reproduction amplifier 23, 
it is divided into two and another side is inputted into the direct-input change machine 42 for one side 
through a waveform equalizer 24 at an input scanner 42, respectively. At the time of trial writing 
execution, a signal is switched so that the signal in which a direct output is carried out by the input 
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scanner 42 from the reproduction amplifier 23 may be outputted to the latter plastic surgery machine 25. 
[0055] The output signal from an input scanner 42 receives wave-like plastic surgery with the plastic 
surgery vessel 25, and is inputted into PLL26 and a discriminator 27. Moreover, the synchronizing 
signal outputted from PLL26 is inputted into a discriminator 27, and a detection sign train is generated 
from the aforementioned regenerative signal and a synchronizing signal in a discriminator 27. And the 
decode of the data bit train which shows reproduction information from the aforementioned detection 
sign train is carried out by the decoder 28, and it is sent to CPU4 1 . 

[0056] Moreover, the detection sign train generated by the discriminator 27 is sent also to the 
comparison distinction machine 43. The comparison distinction machine 43 compares a difference with 
the detection sign train which is sent to the record data pattern generating circuit 9 from CPU41 and 
which tries and writes, inputs a pattern and is outputted from a discriminator 27. Based on this 
comparison result, CPU41 sets up the value of record power so that the difference between a record sign 
train and a reproduction sign train may decrease most. 

[0057] At this time, CPU1 1 performs trial writing based on the temperature detection result near [ by the 
temperature sensor 12 ] the medium side, changing the rise time of a record pulse with the temperature 
of a record medium 2. 

[0058] When the temperature detection result near the medium side is low temperature, trial writing is 
performed only by changing record power. On the other hand, when the temperature detection result 
near the medium side is an elevated temperature, in case trial writing is performed, a focal offset 
setpoint signal is sent out to the driver 13 for focal actuators from CPU41, changing the offset current 
superimposed on focus-servo drive current, it tries simultaneously, and writes and power is changed. 
[0059] Although the field of the low record power of an error rate changes with change of the focal 
offset current at this time, what can take the field of record power broadly most is memorized to CPU41 
as a focal offset value of the optimal record pulse. Furthermore, it memorizes to CPU41 by making 
central value of the aforementioned field into the optimal record power. 

[0060] And in the case of record to a record medium 2, the aforementioned focal offset value and record 
power are directed in the driver i 3 for focal actuators, and the APC circuit 2 1 from CPU4 1 . 
[0061] Thus, the error rate of the pit recorded when abnormalities occurred in an optical disk unit when 
trying and writing and performing record of the long time after an end by setting up a focal offset value 
and record power, and superimposing the offset current on focus-servo drive current when a record 
medium is an elevated temperature (for example, when performing a complete format etc.), and record 
power changed can be stopped to the minimum. 

[0062] Since the optimal record power called for by the aforementioned trial writing has a certain 
amount of error, a latus power margin is needed. Since the field which can set up record power at the 
time of an elevated temperature can be extended with the composition of this example, in the equipment 
which performs such trial writing, it is effective. 

[0063] thus, in addition to the effect of the 1st example, in trial writing at the time of an elevated 
temperature, the field of the low record power of an error rate can be set up most broadly, and, according 
to this example, the effect that the error rate of a record pit can be stopped to change of record power to 
the minimum is acquired also in the state where trial writing cannot be performed by prolonged record 
etc. after that 

[0064] As the above example explained, in this example, in the state where the margin of the record 
power of an optical disk unit decreased, a margin can be extended and the low record pulse of an error 
rate can be recorded on a medium side irrespective of change of the record power of an optical disk unit 
by the temperature change of a record medium. Moreover, since special circuits, such as a pulse width 
control circuit which controls two or more pulse width, are not needed for the composition for extending 
the margin of record power, are simple and also let cost be a cheap equipment configuration. 
[0065] 

[Effect of the Invention] As explained above, according to this invention, in record in case the interior of 
equipment is an elevated temperature, there is an effect it is ineffective to it being possible to extend the 
margin of the few record power of an error rate by cheap and simple composition. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[f9*fil] T4*?#<O^B*fcJft£3ftfcai§ S (WT^ 3fcB$aI!8fcnf£) 



s±#»cff 3us««cicjtri£»/<v-<^«kfcjBt [ooo6] wtif. mjmx<nsmi&i-^it: 

X.ffi&em&=t®0ft^\ZlS^h7*-tiX-* 10 V*bt?>$CAV;l&3S { 1 30nni 600/6 50MB. 

-*ffiSjSa»C«LTjr7-fe^h^a^SSL. fSSP **V*«90ibi 12 8MB)tf>T-fX?TUU fB«£ 

tmsm2] mrn&gmm±. mi/warn* %hzt\zi*). ^(zssLidttx^^s&x*) 

[fs*«3 1 ra^3ie?a»*mi- ft^asvtr?-* [0007] zM&m&&m£t& %><vt lx* mm 

^StfTgafcffoTgaKr^ty-ffi^S&f* 20 5 9-24 4 5 2#^«(=^S#lT^&Ea*8fc&^ 

JSlfc£l2c03fcT<X?§ia. [00 081 L*»L£#<^ ^JJBCAV^WtL 

[«W<^Pffl^lBH] T. T<Z95mT¥vhf£%£i&>hZtlzX'>X-& 

[0001] «gfBg£^8fcLfck^6ZCAV:^>gg#|5 

[£3Lt*#IJB*HH f< X?tt*>a88fc flWtS*iTH&. ZC AV*5S<0t < X? < 1 3 Onm 

C«LT3ie^Wtffl«<^E»^ff3*f^X^iiafci8 30 1. 2/1. 3GB, &*»U90b 230MB)-C 

T<z.7<7>83}$}\zti^x. m^com-^mnms. 

[0002] <nm. < OT, *>Y tem) tmsnt. rtyvwz 

^m^£noftT4A?3mifi&m*wm2tix» tmi) tmK-t&zttzxo. jc vms&vs&zm 

X?£E^ffrfcLTfflOS^4>^£0WcfcoTfel [0009] £5LfcZCAV#jSttf>x.fX?£JHUfc 

[ooo3] sjse. siaaax * 1 3 onnT6 0 &<:46<c. *titzoitxmsi/iA'Xffi&$8iziti>£& 

0/6 5 OMBt-J -X^ ( I SO/I EC 1008 ifc^-Ay HrtTfc, ±3$UiJ: pfcc?- 

9). 1. 2/1. SGBriX? ( I SO/ 1 EC 1 40 U-K9ffljE£fT?fc«>fc:. IS^WXH* 1TIC#1, 

3 54 9) <92gS. 90mTl 28MBT4*? ( I xmm* ZeMTEmtZ. WJagM 

SO/1 EC10090) , 230MB-T4X? (EC WEmiXiXWm KS+a ) WWXt&jBL 

MA/TC31/93/9 0) <02ffiB, ^4SSO ti^S* 5 ****). M-F>>x7mt<0ftffl#*§ 

mhi^immnvri x?K.m*§mm&& i o o 1 o j ioraaLss-wsws mt ix. 

% Fy-CT&mtflfimt&AZtlX^h . 7-4486 7^^fc^$*lT^6^a*Wtii 

[0004] «a^r-f^ wt&wxM. m& ^ossa^v^w. ^as<ogs/t;^©$-4j£ 

oattSHt»SB»*9ltoL. 3fefcl/-fii/«/ I*. «£tf0. 75T. ftiV^llO. 825Ti:V>-»fc 

x%%lxm$&0)8&t:*jL>J-&tX±MZltX. 50 ^a@^4^t&J: dfc^otv^. CKOSteHffifc 
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JKfeTW. ±2U:J:3C. %BSS£ttaix& MTFmH.«fc9fc*S<«rS. -fcfcMT 

iXf&y-ls-hmtiabSSZilXlto. 10 [00 18 J £OJ:d£MTF±&BfcMTFT»&*> 

[0012]**:. JLSiag5Ht£.k$8mL fcf* *ivf*ifcii»7SaS't7-i:x5-i,-bcoffl«*0 

;wx/X7-> <W*.tf2-7S^»-Cli. 8Ta» T. mSrffifflv-yyt«£ti) fctT. MTFJt 

MTFfc«£t£) fc»LT [ 0 0 1 9 ] ZV)t*. fcS-J&OfcfflV-yyfflAtt 

[0013] Jtrr 1 X9^.TM^ HFt^'a-^-ecO ±<3V-^>£#£fc*>teg^S:i»»y<'7-P{i, At 
A5l^W-^tHFtx*jL-/K0V-yf-y^<0 «^"&MTF±Rfl<OiLh»)<03!cjSJtPl . MTFTffi 

t£hr>$tziLhJWxifflft0)ae>r>$. iRH. w-if 20 J^fcT** Oetf&SS- P2 mtiu 
TlW^Oft^^SWtf^-P^tcASKfWJtT-OU PI SPSP2 

£CJt&fflffig2^ «S\£»cJ:&tfto&^ tt*tf>g [0 020]f3EU»vC7-Pl . P2 t««ctf)SSfc 

P2 «T>fflKSHL T<OK»<DBtt*«Pl oa^fhS:^ 
[0014] ::<0d*±SSBi: L/C U-fXKr hO l/CfcD. -LTOfififcB&fufcfciStf. -^«{ffl7 
tf feoS ( U-^fXXv htf^Bttf 4>0& ) fcj: S MT -^>ffiAtt£OT-*>jW#£fiaij»»/X7-P<06| 
Ffi|<^fkfcov^-C#iT**. B&g&WXKf- «fc£S. 

>• ( 8T^/^-y ) fcfi^a/^xy^-y (3 [0021] z<?>sjm&m&<r>-®#Ttcm$} t ix. 

Tg&tf-y) 0i*tl?tl&i\vzm&rS7-<Vgft. 30 ^-IfX^^h/^b^Sff-CftiMTFTm&tCitJB 
fc«t &£»fi@03P<fc£ 04 fcScfr. f$ -L<0fi» ( P2 <oaS3*<tffia ) 0W5r#. MT F _L 

[0015] ftfiBS'U*/**-:' ( 04 tf> ( a ) ft IRS W*JE-r*T?>E« ( PI *>3S35fcSt8 ) «t *) 

v ( b ) > t»±. Essmisa/^-ioj^fcff^* sjstfstt&t^fcfr*. zn&m. sa^copi t p 

mSM&Vl'X'if—y (0405 (c ) ft 2 C>£ (APb ) #fiSB*OPl fcP2 0>£ (APa) 

(d) ) rtt. gg/^-ojJfcJ:O^W0 i')/hS<^*. ft^t> Sffl^fcli. fifiultcjfc^- 
T'0>iHSfi&WrFU 3M&<mm&3M'VWi?- ^Oflfflv-yVfiAfeUiOV-xy^^fi&^/t 

[0016] l—lfx-l?? hg#£#*3<K9&;Wl -^1i&LXv-i?yim»i><OtZ-?X»&. 
T»6&3tt. W— fx^f-jr hSWROaaivO^o [0022] d^&6*«8rt&fc»>£. /t^09 

©stit^ asr&eyhgiasfosv^fasc^ajo 1 40 9mmzx->x^mtzim^^x®izs&tn>^£ 

&rh>< r 7-Z&-?&&£&i. Jb£MTFjWB*fc [0023] *f«BUL ±3Mffi£&*XKc2hfi:l>cr> 

-r%t>*>\s-^xxv hmmmttxwm m^^tm^Thht^simzts^x. m& 

k. MTF*ffi*k^ri. -r^r*>^U-1fXs|f-»h ZZtZBtHtLX^Z. 

mxmim< m^B/v^x^-^c^ssmam 1 0 0 2 4 ] 

»!8*W<7-<0±»cJ: 0Sfc<£TL*v>&& (Jil [^M^jS^tS^c^S] *»Bt J:SJtr^ X9 
T\ MTFJJBflfcHfS) kT. *fclS*lS0B$Wx5 50 x^«oS^W«c0*3ft>t^S«cU 



[0011] 



[0017] MTF±|BaTS«tfc£»*-r«©^. U 
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iVXS&Lifio^ B?^fcfflS8tai*g<>>ttaitS*fc [0030] 3tr< fcli. 3!S£*|stf>l»]«)£- 

£8Sft^Si3&^±# £ C <r>&gL±R f?3CPUl Uffitftytl. SCSI (Snail Computer 

fcft?S^IWc^&iig''t7-<a£fl:fcJEtT« © Systea Interface ) 4>f-y*-X ( I/F) 1 5 

[00 2 5] ^fcJt&SStttfJISStfCPUl lA^sti&Jrd 

oT3t?ffi$8£^t&fg£. U-if^^-y hS9W#S [003 1 ] fS«?>8&i£*£ff aBffSO'tiP 

aSfiWs^Se^i^Lfc^fcCCDae 8P£fHAPC0»2 l^LTLDF?'fA7tim 

-^nsmmtsmth . z.tit.1 o . wsmmz i o o 3 2 ] as«*2«««ciif±cffi«<oa»S'ff 5 

aasiisES/^-v^cssjotasffiwaoaskuB 20 rc«. se^o-y^i64@»ioii. 3k^^^k3c 

Ctt3ra*>*S3fc$:0. x^-u-r-aJlfSfiJ: 04> J:0S»jS*2C7-U7*-V7 r-3fiT»*VFOfi 

&v*BUBfc£S^'e7-<>5«BiW£#&. «$a*ffioT^i5,iifcVFO{i^CPUl 1 iOS 

10026] JfJRO. VFOm^(0ffltBUzmLXm?tiv?t: 

HlAt^H2li*»fflfl5»l|ltt«fcao» HI tJES$?n.y?i:&fc x frxhaye*-* l 6 J: 9 

«*r-fX^^I<0±®S<Oflltti^r»«ilHBH. B SCSH^-7x-X15i^LTCPUl 

2<±*si«t«o3tT ^^sis<cb»t*a»/t7-<offl aisftJta^r-^c pu 1 1 £ts»x*s&m& 

»F**U 3Ba»-f^X^^)a««*fc«UTa» 30 [0033]£»7 r -^'C^-y«^lsI»9li. uas 

[0 0 281 3fer<X?gaitt. a»8*2«>-:fr<0 JtffiO. C PU 1 1 J: OSWBlofciEST-^A^-v 

SC*r(p]S-eTSaL«ie? A v«yK3**LTiiO. U £ffi&?n.sr?CBffl3-t*\ Ii»<i^£4jS-f4. CIO 
— ******* P-W^sT^F (LD) 6ftLDF CPU 1 ltf«H«K>fcfc?APC[g82 1 

5^v<7^ffi»!H»t:JtOA^I63t*6V»»iagl6* fclOS^SS/^-C^SfLTLD F?-f A7i£ 

ZitZZbX. £9NyF3tSLT. gaBJifcttW Mtetu LDF94 A7CJL9U-- *r<t*-¥6# 

4ffl03th'-A^i8»U-caS«f*2fc:»LTfi»BWS 8®$*.*. £*ifcJ:9. *-F 6 aqSWSr 

3*W)ifi5£olz%^X^h. ^<7-T'WX?BfcLT^ffl<^b-A#aa8 

[0029] 5fc?*v/ F3fcfcL 2 f*2<^«cffi±fc«B3t£*u ti^S&tffrfcrtS. 

3t^«iaj-rftg3isB?22*5a»t^TiJ0. a»««t 40 [0034] tit. 5t^yF3og*Bg?2 2<o»a 

2 i 06OH?/Ur3tt--A«i3t^-r K 303t^*ffl Wi. ffl«<Wf±<0<:»oS4r ^T2 3 . »»tSfcS§ 

LTg3fc*T2 2T§3t3*U *&mt UT«a55tl 24. m%25. PLL26. #893827. S^82 

6. 3l^?F3Clih7?*>'$'SIW&tf7;r 8:P3ft&*U g^3ftfc?54L-f-:J'#C PU 1 1^ 

y*-t>z79**x-*5imftc>tixm. znh 100 3 5] mm&2<nmm±£§mztit:iffl0> 

yf979**x.-9lWlfy*-*X79**yu-9 SSfefcffdKfcfcL CPU 1 lff)fflWi>kX'l'-fy 

5fcL S3^^2 2T«Kfc$hfcgSai«c2^0RW 4 *-H6$-S©5:||±v<v-Ta8»3l£$^TS±ffl 

Ttio^^sh^-r^x^-^^a^*-*^? <ttv-j*iwm&2mm±&mL. ea«* 
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[0036] B£7';'7'2 3fcJ:')ia Pi fcP2<9g£APa . PI ' fcP2 ' tf5g«:APa 

@Siut8L 83B3Hfc&2 4£jI')&B3S2 5-C89B<>5 ' fc-TSt. APa <APa ' . APb <APb ' t 

S85r§tt. PLL262WX#X9S2 7fc:AA?*ii. fr*. 

ifc. PLL26*»*,aaj3*t*HIWi^* t »»JS527 [0043] fcfc'U 02«3jctJ:5£&»t&l — f 

8fcJ: i T B^»ai^$?^ £>S£fi?f8 £iKtx- ? t' Jrffl^Tfc^^saS/tv-O-e-i/ytt-eWJir* 

?HfWK*3*U CPU 1 &<*#»*VW0T\ ±CSSl^t:*J^T> X^-W-h 

[0037] <Wc. -t&amirffirtMim. 1 Cfctf ^^v^S/tv-ov-yviffiWiSft**^^ 

smm&^mmt-ovxmrri. 10 s. 

[00 38] CPUllfcL B?B&g-t>~9-l 2Ci£ [0044] £oJ:5fc^^-<>y?-y:>'£i3lrt 
^ (jar. aa/^^t^) <otr-7^-t T<omav-i?>(oi&]g£{Lt}tmzitx. stas/t 

[0039] <sa^icii. mtma^v^x, ^oas/t7-sfla^t)t%^k*viTt>. a 

[OO4O]#Hifc0rCtt. '£3&V7-<?r?- i J>*m [0046]3*-JC, 3£r -T ®it&>i3&±M££ o 

St-S/tft^ak L"t. CPU1 1£*)7*-#XT X^?-\s-V<W%\im&W^±.T®im< i k r ) 

#a$-gg?-t*\ mmmz\s-*rit££ 30 [ 0 0 4 7 ] gmt, EBwxa/tikfcBts*?-* 

ith£ pfcLTVS. fc£< . aSKHcfcvvcx^-W-hfcv^Ef&^-co 

[0041] 4^iteflHi«jJt*a^<v-tji«ai5aa v-j^t^s;: t 'w-x@hmbu$ 

9<>«&S£P1 . MTFm&OiTtfOWXiSS^ [0048] <5CtC*5ttfi«CO»2SIMSM*aBWS. 0 

ttX. HefcHaC^^-coaSSft^Lfct. 3«m2f?^e«*5fcT*X7ga<3^S«»l££ 

iiT. PI . P2 fc«LT*7-byhmffi StKStfll«!B®r , *i. 

*S§Lfc«^Di!^t7-$:Pl ' . P2 ' T^UT [0049] a*§J8fcfcfi»8<OiE»£?r 3fcfc&£*t 

v>£. PI iP2 . PI ' fcP2 ' <0*ft/«W>aK£ 40 #>'-<7-£m:ZitX&m&&>l'7-<?>£& : $:fto . 

<o-7-yy*^^4£»/<7-pwgj«t*6. JSfi**8i££J8v J: 1 ). SfflfcawcxT-u 

[0042] is—fzxvhamtiBKZitht. m -hcr>t&\£&w-<mmm8m%t><?>tzm&*h 

<0fi^P2 <^aa^fl^O*^ifcfe^lK)f^?ir^ [0051] ®2H^t«<03tr -f x^S6S3 1 »i. S 1 

-wa«36«itor4. t^rt>%. msmnpi tP2<r> \,nxhh. ^^mcns^cr>m&iim 1 ^wit^mx- 

mtAPb . PI ' fcP2 ' «f)g$rAPb ' . mm> 50 J>0. B-firi^tttB-»t^ftLTil^«l»-r 
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[O0 5 2)3fer*X?3^31fci>tvc\ mLTVT 

7^7-2 3*£i«aWJ?*l&?S*fefl^fc89B$fc82 
4 taifcft** £«J08U «.A^)«Mg4 2*<gf7£ 
*vO>S. #9B827oaSfctt, CPU4 1 J: 

#J59827J;Dasfl$ftSStdJ8#ji|fc<o2l 

s«-it»f *Jt8wwg4 3*«a»tfe*iT^&. 

[oo5 3)£»«*2'voti!»^»i±. mimm 10 

fcBttfcff*>n&*«. HU83<oRfc»i, CPU4 1 J: 
*) APC0»2 1 -1:tii«£&(tZitZ&& 

[00 54] at* f8ffi<aiS&B8ctt» aa8ft2*>*> 

*i. -i«ffiwi«4 2t. miim&tm 

4 £«TA*«83S4 2fc*:h.-eflAa3*l.S. SSLS 
££fjB«=tt. AMM384 2fcJ: 0S4TXT2 3** 20 
£fflfJSlS:&3flS<i^*aBOl3BS&2 5fcatfrf-&Jt 

[0055) AA«B»84 2 a^itiAlI^ftt. Sj£2f 
2 5t?«JBe«3B£®ts PLL2 6&tf#S!882 7«C 
AflSiU. ifc. PLL2 6*»£iM>$*i4PlJmi# 
##J5«»27fcA:&3tt.. #89S27fcfcVvt % Ugj? 

T> fi^«28fcJ:-?-C19iE«ias«^H*>^ll4ffl«* 

^t-r-^f y hWsc^a^^ cpiMi'sateft. 

*. 30 
[ 0 0 5 6 1 #85S2 7T4«S#lXittaS»^W 

iimmm4 3tzi,&t>tih. jt«wj5BS4 3«. c 

PU4 1 J:Oa»7 r -^V-V«^0»9tca/t.<tS 
iSLS^/^-fS-ArtU #»B82 7.k')aS:*l3fiS 

CPU4 1tt£SflPtMfc^J9r^jg<0llS*«fit> 

[0057] Z0)k$. CPUllli. aS*i^9-12 

10058] mffi&M&£^U8l#B8Tt>b% 

Git. 3&v?-i:m.$it&titrmim&fi$. 

SL3§£fr5Bfc. CPU4 1 £>)7*-iiX79+ 
[0059] ZtobZ. 7t-^7*7Hffi(^ 50 
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TCPU4 lfcgitTi. S^fc. wsffiawpms: 
§m&&*7-b. LTCPU4 lKS&fS. 
[006 0] *LT\ gfijSHca^asoewi. 15 

^7*— *X*7-b"j'hfflftl^a/t7-tCPU4 1 
J:07*-*^T7-?-jLX-^fflK7-f Al 3&tfAP 
C@K21CJ§jjrfS. 

[0061] w^iofc?*-**^*-? hfiRtfiB 
»/??-£lS6U IE«jS«oWISia<Oi:#fcli7*-^ 

xtf-*eiras5fc*7-t >/ hm& sat* -r 1 c J: 

E7^--7-7h^ffa«^^:iftc. *r-fX7gSfc£ 
[ 0 0 6 2 3 B31E35L8& tzX ~>X$#>t>ti&8mM 

i?>#4mt*ch. *mim?>mfRc^ ^assess 

[0063] znxotz. ^attmzxna. 
mmmzis&tx. sm^us^tJo^T, x?- 

[0 064] MktvmimcwiwLKXo^ *mm 

Tli, a»B«aoiaK$Hkfc«k Jtr < x*>%m.(Tm. 

*. 

[0065] 

[H2] *gmfrtitT4 x?$miztilli>§u&V7- 

[@3] *m^2mmz&h%~riX93m<r>± 



(7) 

1 1 

mg&iTf&ftmm 6 

[05] MTF±m&bMTFTm&)*tl?tltzm 7 
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7 \ L 



1 000000 100 
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